Application/Control Number: 09/636,246 
Art Unit: *** 



Page 2 



CLMPTO 
VA 

11/01/2004 



1 • A system for polishing one or more layers of a multi-layer substrate that 
includes a first metal layer and a second layer comprising (i) a liquid carrier, (ii) at least one 
oxidizing agent, (iii) at least one polishing additive that increases the rate at which the system 
polishes at least one layer of the substrate, (iv) at least one stopping compound with a 
pohshing selectivity of the first metal layensecond layer of at least about 30: 1, wherein the 
stopping compound is a cationically charged nitrogen containing compound selected from the 
group consisting of a polyetheramine, polyethylenimine, 
N 4 -a^^^ 

B.SsJimcmyK^diaminodicyclohexylmethane, 2-phenylethylamine, 
W-dimemyldipropylene^ 

dimethylaminopropylamine, l^bisO-aminopropyDpiperazme, isophoronediamine 
hexamethylenediamine, cyclohexyM ,3 -propylamine, miomicamine, 
(aminopropyD-l^-propanediamine, tetraethylenepentamine, tetramethylbutanediamine 
propylamine, diammopropanol, aminobutanol, (2,aminoethoxy) e thanol, and mixtures tnereof 
and (v) a polishing pad and/or an abrasive. 

2, The system of claim 1 , wherein the liquid carrier is a nonaqueous solvent. 
3- The system of claim I, wherein the h'quid carrier is water. 

™ ,1. r 4 ' ■„ ^ ***** ° f ^ 3 ' Wh6rein ^ System "KW" an abrasive suspended 
m the liquid earner. *«iu«i 

5. The system of claim 3, wherein the abrasive is fixed on the polishing pad. 

. 6. The system of claim 3, wherein no abrasive is present in the system, and the 
polishing pad is a non-abrasive containing pad. 
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Claims 7-1 0 are canceled. 

^system of claim 3, wherein at least one stopping compound is presentin 
the liquid earner in a concentration of about 5 wt.% or less. 

! Z ^^mofclaimll, wherein at least one stopping compound is presentin 
the liquid earner in a concentration of about 3 wt.% or less. 

13. The system of claim 3, wherein at least one polishing additive is selected from 
the group consisting of a phosphorous-containing compound, a nitrogen-contaimng 
compound, a sulfur-containing compound, a carboxylic acid, and mixtures thereof. 

14. The system of claim 3, wherein the system comprises at least one stopping 
compound comprising a pof yethylenimine and at least one polishing additive seldom 
the group consisting of di-carboxylic acids, tri-carboxylic acids, poly-carboxylic acids 
pyrophosphates, triphosphates, condensed phosphates, di-phosphonic acids, tri-phosphonic 
acids, poly-phosphonic acids, and mixtures thereof. 

15 Thesystemofclaiml^whereinatleastoneoxi^ngagentisape^xid^and 
wherein the system further comprises at least one passivation film forming agent comprising 
one or more 5-6 member heterocyclic nihogen- containing rings. 

16. The system of claim 3, wherein the system comprises at least one stopping 
compound comprising two or more amine groups and at least one polishing additive selected 
fiom *e group consisting of di-carboxylic acids, tricarboxylic acids, poly-carboxylic acids 
pyrophosph^s, tri-phosphates, condensed phosphates, di-phosphonic acids, tri-phosphonic' 
acids, poly-phosphonic acids, and mixtures thereof. 

17. The system of claim 16, wherein the system comprises at least one stopping 
compound comprising two ormore primary amine groups and atleast one polishing additive 
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selected from the group casting of di-^boxyik acids, tri-carboxylic acids 
acids, tr^phosphouc auds, poly-phosphcmic acids, and mixtures thereof. 

two or <L J? SyStem ° f ClSim 1 7> ^ at ^ -^compound co mprises 
two or ffl o re pnmary anune groups a*d at least one polishing additive i. selected from foe 

oneOTraoreS^memtohe^cyclicnittogen-conteinkgring,. 
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20. The system of claim 17, wheiein at least one stopping compound comprises 
two or more primary amine groups and at least one polishing additive is selected from the 

21 The system of claim 20, wherein at least one oxidizing agent is a peroxide, and 
wheremthesystem further comprises at least one passivation film forn^g ^ent«nT 
one or more 5-6 member heterocyclic mtrogen-containing rings. * 

m n ]e J 2 ' • ***** ° f daim 16> Wherdn 41 l6aSt 0ne ^8 co «POund has a 
molecular weight greater than about 1 00. 

ammotn^eAylencphosphomc .cid), «,d lAbisCS-^inopropyDpl^e. 
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27. The system of claim 3, wherein the system further comprise, at least one 
C ° mP0Und ** ^^rateofatleast one layer associated wiftthe 

28. The system of claim 3, wherein the system further comprises at least one 
passivation film forming agent 

29. The system of claim 3, wherein the abrasive is a metal oxide abrasive. 

30. The system of claim 29, wherein the abrasive is selected from the group 
consisting of alumina, ceria, germania, silica, titania, zirconia, and coformed products 
thereof, and mixtures thereof. 

3 1 - The system of claim 30, wherein the abrasive is alumina. 



Claims 32-35 are canceled. 
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36. A composition for polishing one or more layers of a multi -layer substrate that 
wcludes , firs. meW layer and a second layer cornprising <i> h(mid ^ „ ^ 
oxtd^g agent, {ii i) a. least on. polishing additive tha, increases tl* rate at which the system 
po .she, at least one layer of the substrate, and (iv) a. least one stopping compound with a 
pohslung select™* of tie Urn metal layered layer of at least about 30:1, wherein the 
stoppmg compound is a cationically charged nitrogen contain compound selected from the 
group consisting ofapolyetheramine, polyethyienimine 

S.J-diniemyl^^-diamincJicycIohexylfflethane, 2-phenylemylainine 
HN-dta%ldipropylenetri^^ 

dtmefcytaminopropylamtae, l^biKJ-aminopropyl^piperazine, isophoronediamfae, 
hexamemylenediamine, cyclohexyl-l,3-propanediamine, thiomicamme 
(aminopropyl)-! ^-propanediamine, tetraethylenepentamine, tetramethylbutanediamine 
propytane dianrfnoprcpanol, aminobutanol, P-aminoethoxyJethanol, and mixtures thereof, 
to be used with a polishing pad and/or an abrasive. 

37. The composition of claim 3«, wherein at least one stopping compound 
composes a polyeftylemmine and a. leas, one polishing additive is selected from fte group 
cons,s tag of d,-ca*„xylic acids, trl-carboxylic acids, poly-carboxvlic acids, pyrop JpnaL, 
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tri-phosphates, condensed phosphates, di-phosphonic acids, tri-phosphonic acids, 
poly-phosphonic acids, and mixtures thereof. 

3«. The composition of claim 36, wherein at least one stopping compound 
comprises two or more amine groups and at least one polishing additive is selected ftom the 
group consisting of di-carboxylic acids, tricarboxylic acids, poly-carboxylic acids 
pyrophosphates, tri-phosphates, condensed phosphates, di-phosphonic acids, tri-phosphonic 
acids, poly-phosphonic acids, and mixtures thereof. 

39. Hie composition of claim 38, wherein at least one stopping compound 
comprises two or more primary amine groups and at least one polishing additive i s selected 
from the group consisting of di-carboxylic acids, tricarboxylic acids, poly-carboxylic acids 
pyrophosphates, Hi-phosphates, condensed phosphates, di-phosphonic acids, tri-phosphonic 
acids, poly-phosphonic acids, and mixtures thereof. 

40. The composition of claim 39, wherein at least one stopping compound 
comprises two or more primary amine groups and at least one polishing additive is selected 
from the group consisting of di-carboxylic acids, tri-carboxylic acids, poly-carboxylic acids 
and mixtures thereof. * 
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41 . The compoflition of claim 39, wherein at least one stopping compound 
compn SeS two or more primly amine groups and at least one polishing additive is selected 
from the group consisting of di-phosphonic acids, tri-phosphonic acids, polyphonic 
acids, and mixtures thereof. 

42. The composition of claim 38, wherein at least one stopping compound has a 
molecular weight greater than about 1 00. 

43. The composition of claim 38, wherein at least one stopping compound 
comprises an aminopropyl group, 

44. The composition of claim 38, wherein at least one oxidizing agent is a - 
peroxide, and wherein the system further comprises at least one passivation film forming 
agent comprising one or more 5-6 member heterocyclic nitrogen-containing rings 



Claims 45 & 46 are canceled. 
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47. The system of claim 16, wherein at ! eaB t one polishing additive is selected 
from poly-carboxylic acids. 

48. The system of claim 16, wherein at least one stopping compound is a 
polyetherarnine. 

49 ^sy S temofclaiml6,wherema t I e aston e oxidizingagenti sa p e roxid e ,and 
wherein the system further comprises at least one passivation film forming agent comprising 
one or more 5-6 member heterocyclic nitrogen-containing rings. 

50. The system of claim 24, wherein at least one polishing additive is selected 
irom poly-caiboxylic acids. 

51. The system of claim 1, wherein at least one polishing additive i s acarboxylic 
acid and at least one stopping compound has a molecular weight of about 250 or more. 

52. A system for polishing one or more layers of a multi-layer substrate that 
includes a first metal teyer and a second layer comprising (i) a liquid carrier, (ii) at least one 
oxidizing agent, (Hi) at least one polishing additive that increases the rate at which the system 
po ishes at least one layer of the substrate, (iv) at least one stopping compound with a 
polishing selectivity of the first metal layered layer of at least about 30: 1, wherein the 
stopping compound is a cationically charged nitrogen containing compound selected from 
compounds comprising irnines, amides, imides, and mixtures thereof, and (v) a polishing pad 
and/or an abrasive. 6 F 
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53 . The system of claim 52. wherein the liquid earner is a nonaqueous solvent. 

54. The system of claim 52, wherein the liquid carrier is water. 

55. the system of claim 54, wherein the system comprises an abrasive suspended 
in the liquid carrier, 

56. The system of claim 54, wherein the abrasive is fixed on the polishing pa d. 

57. The system of claim 54, wherein no abrasive is present in the system, and the 
polishing pad is a non-abrasive containing pad. 

58. The system of claim 54, wherein at least one stopping compound is selected 
from compounds comprising oligomeric imines, oligomeric amides, oligomcric imides, 
polymeric imines, polymeric amides, polymeric imides, and mixtures thereof. 

59. The system of claim 54, wherein at least one stopping compound is present in 
the liquid carrier in a concentration of about 5 wt.% or less. 

60. The system of claim 59, wherein at least one stopping compound is present in 
the liquid carrier in a concentration of about 3 wt.% or less. 

61. The system of claim 54, wherein at least one polishing additive is selected 
from the group consisting of a phosphorous-containing compound, a nitrogen-containing 
compound, a sulrur-containing compound, a carboxylic acid, and mixtures thereof. 

62. The system of claim 54, wherein the system further comprises at least one 
polymeric compound that reduces the polishing rate of at least one layer associated with the 

substrate. 

63. The system of claim 54, wherein the system further comprises at least one 
passivation film forming agent. 
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64. The system of claim 54, wherein the abrasive is a metal oxide abrasive, 

65 . The system of claim 64, wherein the abrasive is selected from the group 
consisting of alumina, ceria, gerroania, silica, titania, zirconia, and coformed products 
thereof, and mixtures thereof. 



66. The system of claim 65, wherein the abrasive is alumina. 

67. A composition for polishing one or more layers of a multi-layer substrate that 
includes a first metal layer and a second layer comprising (i) a liquid carrier, (ii) at least one 
oxidizing agent, (iii) at least one polishing additive that increases the rate at which the system 
polishes at least one layer of the substrate, (iv) at least one stopping compound with a 
polishing selectivity of the first metal layer:second layer of at least about 30:1, wherein the 
stopping compound is u cationically charged nitrogen containing compound selected from 



compounds comprising imines, amides, imides, and mixtures thereof, to be used with 
polishing pad and/or an abrasive. 



